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Mr. Tinckler, in reply, said that Mr. Innes Williams had noted that at times in the experimental animal urine appeared to pour down the ureter which became an open channel from the renal to the vesical end. He had encountered this himself when diuresis had been induced by injecting about 10 c.c. of fluid intravenously into a rabbit and suddenly raising the renal filtration rate. It was suggested, however, that the circumstances in which the ureter opened up completely to contain an unbroken column of urine from top to bottom were not physiological as under normal condition the animal imbibed water for slaking thirst and not to an extent that would produce a renal excretion rate that would be classified as a diuresis. Mr . Hanley had mentioned the apparent unresponsiveness of the ureter to drugs. This was understandable if peristalsis was regarded as the only attribute of ureteric activity. Perhaps one should look to a more cryptic function of the ureteral musculature as being susceptible to the administration of pharmacological agents such as acetylcholine. The humoral agents of the autonomic nervous system, adrenaline and acetylcholine, could consistently produce tonic contractions in an isolated preparation severed of all connexions but had no effect on peristaltic movement. Other drugs under the same experimental conditions had no action in stimulating tonic contraction. In other words the ureter appeared to be rather particular about the drugs to which it was prepared to respond.
In answer to Mr. Murnaghan's enquiry as to the urinary output in the experimental animals, the figure of 44 litres in twenty-four hours, which Mr. Murnaghan had deduced from the records Mr. Tinckler had shown was incorrect, as the data disclosed pressure only in absolute units.
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."THE patient who has once had staghorn calculi requires urological supervision for life, and the length of that life may be peculiarly dependent upon the judgment of the physician"so wrote an American urologist recently. Many surgeons have seen patients with large bilateral branched renal calculi who nevertheless may live to a ripe age with minimal symptoms and minimal disturbance of their everyday life. Priestley and Dunn (1949) reviewed a series of 382 patients with branched calculi and found 40 % had bilateral disease. A large proportion of these patients were dead ten years after the stones were first detected. A recent spate of papers on the metabolic factors which may lead to renal calcification or calculus formation has made surgeons everywhere keen to find such a cause. Unfortunately, in these cases of extensive calculus disease, careful investigations usually fail to throw any light on the problem. One should be at pains, however, to exclude the presence of a parathyroid tumour, and serum calcium and phosphorus estimations should be carried out in all cases of renal lithiasis.
In the absence of any demonstrable endocrine or metabolic disorder treatment can be of two types-removal of the stone or the institution of a regime to arrest further calculus formation. Such a regime must be directed towards reducing the urinary crystalloid concentration, increasing the protective or stabilizing substances (whatever they may be) and controlling infection. Priestley showed, however, that the survival rate following diagnosis was higher for those treated by operation than for those treated conservatively. Such groups must of necessity be pre-selected to some extent since patients with advanced renal failure would not be accepted for operation.
What operation are we to do? When the extra-renal pelvis is large and the branches of the stone are so formed that it can be extracted through the renal pelvis without extensive trauma, then pyelolithotomy is the operation of choice. Usually, however, an enlarged bulbous end to at least one branch of the calculus makes extraction impossible through the pelvis. If one resorts to fragmentation of the stone some small piece may escape removal and provide a nucleus for further stone formation. Extensive nephro-lithotomy tended to fall into disrepute because of the high incidence of complication-particularly haemorrhage and sepsis. These complications not infrequently led to a subsequent nephrectomy. Extraction of a large calculus by nephro-lithotomy is a traumatic procedure and small fragments of stone may be left behind. For the large unilateral calculus nephrectomy is often done-but this is surely a bad policy since nearly 40 % of these patients develop stones in the opposite kidney. If the kidney be deliberately and completely split in two, and opened out like a book-extraction of a staghorn calculus becomes a relatively simple matter and the chances of any small fragment being overlooked are greatly diminished. As a further precaution a straight X-ray of the exposed kidney should be taken in the operating theatre.
To minimize the bleeding consequent upon nephrotomy Cullen and Derge (1909) suggested the kidney should be cut open with a silver wire, thus pushing aside the arborizing vessels. Prather (1934) preferred a V-shaped incision through the posterior aspect of the kidney. Jianu (1923) was more concerned with subsequent hemostasis and recommended multiple U-shaped sutures through the renal substance. There is no general agreement on the length of time during which a clamp may be left on the renal pedicle. Litten (1880) found the extreme limit to be one and a half hours. Marshall and Crane (1923) , however, claimed that anemia for twenty to twenty-five minutes produced definite changes in the character of the urine secreted after blood flow was resumed. Hamilton Stewart (1952) believes the renal vessels should not be clamped for more than twenty minutes. We have left a light clamp on the pedicle for one hour and have seen no untoward sequele.
Our technique is to mobilize the kidney and to apply a light rubber-shod intestinal clamp to the pedicle. The kidney is then incised through its lateral border from pole to pole and the incision deepened until the pelvi-calyceal system is entered. The kidney is then "opened" and the stone extracted. The calyces are carefully searched for any small remaining fragments and a check X-ray taken. The generally accepted method of closure after any extensive nephrotomy is by a number of mattress sutures-but this endangers the viability of much functioning renal tissue. We therefore prefer to identify and under-run with fine catgut all the larger vessels which have been divided and then to co-apt the two cut surfaces from within outwards with many delicate sutures. Finally the renal capsule is closed with a running suture. There is no need to insert any fat or muscle tissue as an aid to hemostasis, but it is important to close the kidney around a nephrostomy tube. This tube is subsequently irrigated to wash out any debris from the renal pelvis.
Professor Wells has performed seven such operations during the past six years and the results have been encouraging. In 2 patients the operation has been done for bilateral staghorn calculi. There have been no deaths and no complications. One kidney which was not functioning pre-operatively has failed to function since the operation. The other intravenous pyelograms are very satisfactory and show only slight deformity of the pelvicalyceal outline. In 2 patients, despite X-ray control in the operating theatre, small fragments of stone were left in the kidney. So far they have failed to increase in size. At future operations of this type even greater efforts will be made to ensure the removal of all fragments. In 2 other patients small areas of calcification are visible in the post-operative radiographs but no true calculus has formed.
